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assignment of the human hap retinoic acid receptor RAR0 gene 
to the p24 band of chromosome 3 
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■ uinm ary. The human hap retinoic acid receptor RAR0 has 
' en localized by in situ hybridization to the p24 band of chro- 
-^sorne J. 



Introduction 

^ new gene, named hap for hepatoma, has been isolated by 
haracterizing the integration site for hepatitis B virus in a 
r.uman hepatocellular carcinoma (Dejean et al. 1986). The 
analysis of the nucleotide sequence of the corresponding 
: QSA clone clearly identified this gene as a new member of 
:he nuclear receptor multigene family (de The et al. 1987). 
Hie hup product exhibited notably a strong homology with the 
i.uman retinoic acid receptor (subsequently termed RARu) 
Je The et al. 1987; Giguere et al. 1987; Petkovitch et al. 
wsTi. We have recently demonstrated that hap encodes a 
wcond retinoic acid receptor, designated RARp (N. Brand. 
M. Petkovitch. A.Krust. P.Chambon. H. deThe\ A.Marchio. 
? Tioiiais. A. Dejean - unpublished work). Using a hap 
gnomic single-copy DNA probe, we report here that the 
RAR(5//iflp gene maps to chromosome 3 p24. close to the 
region where the thyroid hormone receptor TRP has been 
.A-ated . 



Materials and methods 

Chromosome spread preparation 

In situ hybridization was carried out on chromosome prepara- 
'uns obtained from human lymphocytes that had been phyto- 
"aemagglutinin-stimulated for 72 h. 5-Bromodeoxyuridine was 
^uded for the final 7 h of culture (60ug/ml of medium), to en- 
*'jre a post-hybridization chromosomal banding of good qual- 
')■ Slides were treated with RNase and denatured prior to 
■Jbridization in 70% (vol/vol) deionized formamide. 2 x SSC 
NaCl. 3QmM sodium citrate) at 70 C C 

? r obe preparation and in situ hybridization 

^ e genomic single-copy DNA probe referred to as RT (Dejean 
; tal - 1986) containing an insert of =» 3,500 bp in pBR327 was 
r,t *um labelled by nick-translation to a specific activity of 

' ' Vmi requests to: P. Tiollais 



3.9 x if) dpm/jig. The radiolabeled probe was hybridized to 
metaphase spreads at a final concentration of 500ng/ml of hy- 
bridization solution as previouslv described (Mattei ci 
1985). 

Autoradiography, staining and banding 

After coating with nuclear track emulsion (Kodak NTB : >. the 
slides were exposed for 8 days at 4°C. then developed. To 
avoid any slipping of silver grains during the banding proce- 
dure, chromosome spreads were first stained with buffered 
giemsa solution and metaphases protographed. R-banding 
was then performed by the fluorochrome-photolysis-giemsa 
(FPG) method and metaphases re-photographed before anal- 
ysis. 



Results and discussion 

In the 100 metaphases examined after in situ hybridization, 
there were 191 silver grains associated with chromosomes and 
57 of these (29.8%) were located on chromosome 3 (Fig. I). 
The distribution of grains on this chromosome was not random: 
75% of them mapped to the p22— >p24 region of the chromo- 
some 3 short arm with a maximum in the 3p24 band (Fig. 2). 
These data strongly suggest that the retinoic acid receptor 
RARP is located on the p24 band of chromosome 3. The 
retinoic acid receptor RARu has been recently located to the 
q2l band of chromosome 17 (Mattei et al. 1988). It is interest- 
ing to note that the RARa and RARp are more homologous 
to the two closely related thyroid hormone receptors TRa and 
TRP than to any other members of the nuclear receptor family 
(de The et al. 1987; Giguere et al. 1987; Petkovitch et al. 
1987). The thyroid hormone receptor TRP maps to chromo- 
some 3p21. 33-22 (Drabkin et al. 1987), the thyroid hormone 
receptor TRa (also termed erbAl) maps most probably to 
chromosome 17qll,2— ql2 (Robertson 1987) while two other 
c-erM-related genes, erbAl and erM2-like, have been map- 
ped respectively to chromosome 17q21.3 and I7q25 (Gosden 
et al. 1986). 

Analysis of the gene family encoding the nuclear receptors 
has shown that they can be roughly divided into two groups: 
the steroid receptors, which have different chromosomal 
localizations (Mattei et al. 1988), and the non-steroid recep- 
tors, which appear to be located on either chromosome 3 or 
17. This observation suggests that the genes encoding the 
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Fig. la. b. Three partial human metapha*j 
showing the specific site of hybridization to 
chromosome 3. a Arrowheads indicate 
grains on Giemsa-stained chromosomes ifo 
autoradiography, b The same chromosome 
with silver grains were subsequently idcntifi^ 
by R-banding (FPG technique) 



tin* 



(v . i in- 1 ' 



iri'Hi t 
micron 
cither 




Fig. 2. Idiogram of human G-banded chromo- 
some 3 illustrating the distribution of labeled 
sites for the RT probe 



thvroid hormone and retinoic acid receptors have evolved by 
duplication of an ancestral gene, which itself diverged earlier 
in evolution from the steroid hormone receptor progenitor. 
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